Abstract. 2014 Refractive indices have been measured throughout the nematic phase of 4-n-pentyl-4'-cyanobiphenyl (5CB) and the smectic A and nematic phases of 4-n-octyl-4'-cyanobiphenyl (8CB). The Vuks and Neugebauer methods of calculating the order parameter are compared. Without knowledge of the molecular polarisabilities it is only possible to calculate a quantity proportional to the order parameter, and within this limitation it is found that the two methods give identical results. The order parameter is scaled using the extrapolation method suggested by Haller [14] . Using a suitable average of the refractive indices and the density data of Gannon and Faber [9] , it is shown that the Lorentz-Lorenz relation is obeyed over a 2 % density range in 5CB.
. On montre enfin, en moyennant de manière particulière les indices de réfraction et en utilisant les données de densité de Gannon et Faber [9] , que la relation Lorentz-Lorenz est obéie dans un domaine de densité qui varie d'environ 2 % dans 5CB.
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If the molecules of these liquid crystals are assumed to be rigid and to have cylindrical symmetry about their axes of maximum polarisability, the extent to which they are aligned, given by the order parameter [6] , includes a correction factor intended to allow for the possibility that around each molecule the distribution of neighbours is anisotropic. This factor may be eliminated, leading to [6] where N is the number of molecules per unit volume and ae and ao are the average components of molecular polarisability parallel and perpendicular to the optic axis. Since the average molecular polarisability we can put and in equation (3) , which leads to a quadratic expression in (ae - (xj. Taking the positive root (ae &#x3E; ao) and using [5] In the second method, first applied to liquid crystals by Chandrasekhar and Madhusudana [7] , it is assumed, following Vuks [8] , that the local field is isotropic even in an anisotropic crystal. The Vuks assumption leads to the result where n2 -1(n; + 2 nô). The number density N does not appear in (8) because it has been eliminated using This relation follows from the Vuks assumption, although the reverse is not true. Equation (9) has been tested empirically for 5CB using the present refractive index results and the density data of Gannon and Faber [9] . The results are shown in figure 3 , where (3/4 nN) (n7 -1)/(n2 + 1)
is plotted against the density p. It is seen that this quantity remains essentially constant, as it should do if it is equal to â, throughout the nematic range and across the nematic-isotropic transition (compare equations (7) and (9) over a density range of 2 %. The relation has not been testes -for '8CB because suitable density data are not available, but it is known to be accurate for the familiar nematogens para-azoxyanisole (PAA) [10] and methoxybenzylidene-butylaniline (MBBA) [11] . Since equation (9) is obeyed, it may be used instead of (7) 6 . Detailed discussion of the 5CB results will be left to another article in which the author describes extensive measurements of the refractive indices of this substance at high pressures [16] . The most interesting features of the 8CB results are the small discontinuity at the nematic-smectic A transition, and the anomalous behaviour just above this transition where the curve seems to be bending upwards. It is clear that the influence of the smectic phase is present well into the nematic phase. The presence above the smectic-nematic transition of cybotactic groups, in which small clusters of molecules have smectic-like ordering, should afi'ect the relation between the order parameter and the refractive indices because the local field depends on the details of intermolecular correlations. It would be interesting to compare the 8CB curve in figure 6 
